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Studies on the Prevention of Tooth Decay

Prog~1ss Report--July 1, 1953 to December 31, 1953
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lunual Rate: December 1, 1952--November 30, 1953 $ 16,618
December 1, 1953--Novembter 30, 1954 $ 8,315

le The specific cbjectives of this prciect are:

8¢ To determinre the caries-susceptibility of genetically
homogeneous strains of vats and mice,

be To investigate constitutienal differences between
caries-resistant and caries.susceptitle strains of mice and ratse

2¢ The progress made in the past six months can best be reported in
two parts which are comparable to the above objectives.

ae Caries.susceptibility. Young rspresentatives of sixscrains of

ret (Mus nomgicus) were purchased from the Wistar Institute in the early
weeks ¢F fnd contract and allowed to acjust themselves to the controlled enw
v:rommontal circumstances of tl:is laboratorys During this period and contin-
ucu8ly throughcat € .wir brecdir~ life, thev were meinteined on standardized

puriried rations, The reprssetatives of each of thesz ctrains established
a small bresding colenyes By vy of summary, it can be stated that the 24 young
adnlts purchased as fourndation stock for these strains produced a little over
200 offspringe Of thic first generation, 120 were taken for preliminary ex-
perimental tests of the caries-susceptibility of the respective strainse At
weaning each litter was divided into three groups, the first of which was fed
our standard, cariogenic, purified raticn, the second received the Navy modi-

fication of the Hoppert-Webber-Canniff diet, and the third was maintained on
McClure's heated cereal diet,.

Since the 2§ originasl adults have passed their normal breeding span,
they were sacrificeds 4lthough maintained on the purified, cariogenic breedw

ing ration for periods of not less than 12 months, none of these rats devel-
oped carious lesions,

The 17D representatives of the first generation of these six strains
were maintain.d on the three diete for periods up to 7 monthse At the end »f
this time the great majority of these rats were caries-free althouvgh the occ-
asional animal in two of the six strains, Wistar chocolate and Wistar waltze
whirler, had a low dental caries expcriences n the basis of these 120
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amimals frem the iirst generation, one could reach a logical conclusion that
thesec strains were all quite highly resi.tant to tooth decaye This was true
regardlesa of the compoaition of the diet useds

The remaining 80 members of the first generation were maintained in
the stock cclony as breeding stock whose entire dietary background was known
and controlleds The oldest members of the first generation were mated and
some bore young in early July. The second generation offspring hmve been
usad for more «-wmcting exparimental tests of caries-susceptibility than would
be possible wi il the first generation animals.

There are approximately 200 offwpring of the second gemeration on ex-
periment at the present timees In adiition several of the earlier litters
were sacrificed and evaluated in late December. Preliminary data are avail-
able for small numbers from two strains, Wistar chocolate and Wistar waltz-
whirlere It is interesting to report that these data for representatives of
tke second generation where we have had full control of the entire reproduc-
tive sycic indicate sppreciable differences in caries-susceptibilitys The
primary observation is that there is a wide varisiion in caries-susceptibillty
among representatives within each of these two strainse This observation is
eritirely in keeping with observations made in this laboratory 7 to 9 years ago
when the search for a caries-susceptible strain of rats was first dbegune No
strain tested then had 2 mniform caries=susceptibility despite controlled en~
virormental conditions, Secondly, the rer ‘esentatiwes of the waltz.whirler
strain havwe on the average an appreciably higher susceptibility to carles than
the representatives of the chocolate strain. The overall averasge caries in-
cidence among all members of the second genaration is appreciably higher tlian
for the 120 members of the firs: genecra?ione This obscrvetion clearly in-
icates the necessity to carefu''y defire the full environment:l circumstances
rdasc uhich a judgement about c::ies—succeriibilit;s is radeo

The studies with mice wh:ch were to hawe begun caring the summer were
not undertaken becausz of the noiification that funds fcr the second contract
year would have to be reduced tc 50 per ceni of the firs: ycare

be Gemetic Constitution

The compositior of the teeth and the minerai metebo ism of
straian: of ro. which have widely divergent caries-susceptibilitiec .i-e being
studieldy Zs0d progress has been made in the former area and suamevha- slower
in tlre lattev., As ye* there have been no observations which are sufiizieatly
strikicg ro comnent on by reason of the similarities of the strains in the
varicus criteria for wihich we have been testinge Numerous cnalytica: prodlems
of a nature concerr:zd with our small samples have been encow:tered but It nas
been poasihle 1. seiect alternate procedures or to devise mocifications in
procedures wnic: wovld permit analysise

3¢ No papers have been publisied nor meauscripts submitted during tho
ae~nnd si:: mantny o4 operetiop.
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Le (a)s There has been no change in direction or emphasis of the pro-
ject since its inception. The early results reparted above indicate the nec-
eesity to pursue the original objectives exhaustively before any change would
be indicateds The difference in caries-suscentibility between the first and
second generativns 38 a clear out indication of the validity of the procedures
and the need for prolonged periuds of inwestigation before the final appraisal
of the caries.-susceptibility of a strain is mn.is, Due to the reduced budget
for Li: sacond year of the project it has beon necessary to seek support from
snothie- source for the caries-susceptitility trials in mice and for the detaiied
studies of the biochemical differences betwecn strains of laboratory rats with
verying cardes-susccptibility,

(o)s T-ofossional. assistant--Aina Marija Auskaps, DeDeS. (Munich) re-
signed from ti.: project on October 1, 1953, This was regretted by the prin-
cigil investigator by reason of the invaluable services that she rendered dur-
ing her poeriod of employmente In view of the reduced bidget to begin Deceme
ver 1, 1553, it was judged to be necessary ic accept her resignrticn and an
ofpu tapity w-3 provided for her to enter the 3rd yesr class of the Harvard
Scroel 27 Den:zl Medicinee

Animal caretaker--Alcxander Bennett was dropped from the payroll anu
repl.aced by Vilis Purmalnieks on a half-time basis, beginning in late July.
Dre ‘o an asaldent in the animal house, he was discontimied and has not been
r°’r«ced as yote

Analy:t~-Ora L. Ashley has continued to give faithful service in the
arcsec vion oy the projectc

fc)e No graduate students are connected with this contract at the
D ge e Limes

’.)e As outlined in our letter of Jm.mary 19, 19%L tc Commander Ludwick,
sese~rsh support has been granted hy the Us Sc Pudlic E2:lth Serwvice beginnung
Jenusry 1, 1554 to permit the investigation of the caries-susceptibility of
geneticelly wrll~defined strains of mice and to explore the biochemicrl diff-
erences in constitution between caries~susceptible and caries-resistant strains
of rodentse No other research support has been raceived or withdrawn by
other sources for the studies being conducted urder this contracts

(e)s lo difficulties have been encountered as yet, except for analy~
tical problems vhich arise pericdically because cf the small sarples nvailable,
So far *hese L-7e been surmounted without incide.*,
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